NSC126188 induces apoptosis of prostate cancer PC-3 cells through inhibition of Akt membrane translocation, FoxO3a activation, and RhoB transcription.
We previously reported that NSC126188 caused apoptosis of cancer cells by inducing expression of RhoB. We here present that NSC126188 induces apoptosis of prostate cancer PC-3 cells by inhibiting Akt/FoxO3 signaling, which mediates RhoB upregulation. The apoptosis and Akt dephosphorylation caused by NSC126188 was not substantially relieved by overexpressing wild-type Akt but was relieved by overexpressing constitutively active Akt (CA-Akt) or myristoylated Akt (myr-Akt). Furthermore, overexpression of CA-Akt or myr-Akt downregulated RhoB expression, indicating that RhoB expression is regulated by Akt signaling. Interestingly, membrane translocation of GFP-Akt by insulin exposure was abolished in the cells pretreated with NSC126188 suggesting that NSC126188 directly interfered with translocation of Akt to the plasma membrane. In addition, NSC126188 activated FoxO3a by dephosphorylating S253 via Akt inhibition. Activated FoxO3a translocated to the nucleus and increased transcription of RhoB and other target genes. PC-3 cells transiently overexpressing FoxO3a exhibited increased RhoB expression and apoptosis in response to NSC126188. Conversely, FoxO3a knockdown reduced NSC126188-induced RhoB expression and cell death. These results suggest that RhoB may be a target gene of FoxO3a and is regulated by Akt signaling. Taken together, NSC126188 induces apoptosis of PC-3 cells by interfering with membrane recruitment of Akt, resulting in Akt dephosphorylation and FoxO3a activation, which leads to transcription of RhoB.